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[57] ABSTRACT

A particle classifier and in particular a particle classifier
wheel where the blades are made entirely of a wear-
resistant material such as sintered corundum. The
blades extend between two discs and are mounted
therebetween to have some axial play. The ends of the
blades fit into annular grooves formed in the two discs
and rubbery-elastic inserts are provided to hold the
blades in place.

10 Claims, 2 Drawing Sheets
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PARTICLE CLASSIFIER WITH WEAR-RESISTANT
CLASSIFIER WHEEL

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to an apparatus for classifying
particles and in particular to an apparatus for separating
particles smaller than a given size from a mixture of
particles and air.

2. Description of the Related Art

A classifier of the type described herein is an air
classifier with a rotating classifier wheel similar to that
shown in U.S. Pat. No. 4,528,091. The carrier air with
particles entrained therein passes through blades of the
classifier wheel to the inside of the wheel. The air flows
from the outside of the wheel to the inside in a counter-
centrifugal direction. The blades are positioned in a
crown arrangement with their elongated dimension
extending parallel to the axis of rotation of the wheel.
The blades are fixed with their first ends inserted in
recesses in a circular disc mounted on the classifier
wheel hub. The second end of the blades are mounted in
an annular shroud disc.

The classifier usually has a housing with a vertical
axis. The housing has a cylindrical upper portion which
contains the classifier wheel or wheels. The housing has
a funnel shaped lower portion to direct the oversized
particles downward.

The material {o be classified is fed into the classifier
together with the carrying air, -as shown in British pa-
tent No. 927,876. Alternatively, the material and carry-
ing air may be introduced into the classifier separately
as shown in German patent No. 17 57 582. In either
version the coarse material is withdrawn through a
bottom opening in the lower portion of the housing, and
the finer material is entrained in the carrying air and
travels through the classifier wheel and out an outlet
stack emerging from the classifier near its top.

Alrr classifiers of this type are compact and simple to
operate. Even when used with material that is difficult
to classify, selective classification can be achieved
down to a range below 10 um in grain size while main-
taining the fine material free from, oversized granuies.
The separation limit which can be achieved depends on
the circumferential speed of the classifier wheel. The
smaller the desired separation limit is, the higher the
rotational speed of the classifier wheel must be. How-
ever, as the rotational speed of the classifier wheel in-
creases, the wear on the component parts of the classi-
fier wheel also rapidly increases. The increased wear
through abrasion causes an increased level of impurities
in the finished product from the abraded pieces of the
wheel. In relation to normal quantities of product
throughput, such impurities are relatively slight and can
generally be tolerated. This is not the case when high
purity or highly abrasive material is handled. In the case
of high purity materials, such as fluorescent substances,
ceramic materials, materials for dental prosthesis and
the like, even a small amount of impurities renders the
product unusable. In the case of abrasive materials, such
as those having a Mohs hardness of four or more, the
rapidly moving components of the classifier wheel, and
particularly the blades, are subject to intense wear.
Economical operation of the classifier is therefore not
possible when classification of such material is neces-

sary.
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It 1s known to coat surfaces subject to the danger of
wear with a wear-resistant ceramic material, for exam-
ple, in spiral fluid-energy mills. Coated parts, however,
cannot be used where they will be subjected to tensile
or bending stresses. Such stresses will cause material
cracking due to the difference in modulus of elasticity
between the support material and the coating material.
Parts coated with ceramic material are consequently
not suitable for use as classifier wheel blades.

SUMMARY OF THE INVENTION

It 1s an object of the present invention to improve on
the above-described air classifier. The improvement
permits treatment of high purity or highly abrasive
material.

Surprisingly, it has been found that blades manufac-
tured entirely from wear-resistant ceramic material are
suitable for use in classifier wheels. The preferred mate-
rial 1s sintered corundum, though other materials such
as zirconium oxide and the like are also suitable. Sin-
tered corundum with a Mohs hardness of over nine is
characterized by outstanding resistance to wear to-
gether with good mechanical-strength properties and
relative ease of manufacture. |

‘The blades are braced with their ends in the circular
mounting disc and shroud disc respectively. The blades
are mounted without any appreciable clamping forces
yet are securely mounted. Toward this result, it is ad-
vantageous to support the ends of the blades in inserts
made of a rubbery elastic material. Wear-resistant poly-
urethane is ideal for this purpose. In the most basic
embodiment the inserts are forged as rings having radial
slots cut into their outer periphery for receiving the
blades. |

The surfaces of the circular hub disc, shroud disc and
other parts which come into contact with the material
being classified are subject to a lesser amount of dy-
namic stress than the blades of the classifier wheel and
may be coated in a known manner with a wear resistant
ceramic material. In this manner abrasive wear is re-
duced to a minimum.

As a further means of reducing wear or abrasion on
the classifier wheel, the diameter of the opening in the
shroud disc for the passage of carrying air and fine
material 1s made approximately 40% of the outer diame-
ter of the classifier wheel. In other words, the opening
1s reduced by approximately 60% of the outer diameter
of the classifier wheel as compared to the standard
design. Within the annular space from the inner rim of
the blades of the classifier wheel to the circumference of
the opening in the shroud disc, the laws pertaining to
downward eddy flow are applicable. The separation
himit of the classifier wheel depends substantially on the
circumferential velocity of the classifying flow at the
edge of the opening. The reduction in the opening diam-
eter therefore carries with it a lowering of the separa-
tion limit. This is because as the whirling remains con-
stant, the circumferential velocity of the carrying flow
increases at the edge of the opening. The change in the
separation limit takes place in a manner inversely pro-
portional to the change in diameter of the opening. If
the classifier wheel is to provide the original separation
limit at a smaller diameter opening then a reduction in
the rotational speed of the wheel is necessary, this lower
speed further reduces the wear on the wheel. The re-
duced spin also reduces wear of the guiding parts which
carry off the carrying air and fine material.
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BRIEY DESCRIPTION OF THE DRAWING

FI1G. 11s a longitudinal cross-section through a classi-
fier with the classifier wheel of the invention; and

FIG. 2 is a longitudinal cross-section of the classifier
wheel of the invention. |

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to FIG. 1, there is shown an air classifier 1
having a vertical axis. The housing has an upper cylin-
drical portion 2 and funnel-shaped lower portion 3. In
order to improve the degree of effectiveness of the
classification, there 1s provided a cylindrical receptacle
4 which provides re-classification of the coarse material
which is discharged from the funnel-shaped lower por-
tion 3. The cylindrical receptacle 4 has guide vanes S
and a discharge hopper 6 for discharge of the coarse
material. Carrying air 1s admitted through carrying air
intake 7 which opens tangentially into cylindrical recep-
tacle 4.

The classifier wheel 8 1s adapted for rotation about a
horizontal axis 9 and 1s disposed in upper portion 2. The
classifier wheel 8 is mounted on shaft 10. Shaft 10 is in
turn carried by a bearing housing 11 and is driven by a
motor (not shown) by means of pulley 12. The bearing
housing 11 1s secured laterally to the upper portion 2. A
discharge port 28 1s provided in classifier wheel 8 for
carrying air laden with fine material. The discharge
port 28 opens into double walled tube 13 having a flange
14 for connecting to a trap (not shown) which catches
the fine material.

The path of the entering carrying air is determined by
vertically oriented guide vanes 5. During operation of
the classifier 1, an air-tight discharge member such as a
cell sluice (not shown) is secured to the flange at the
bottom of discharge hopper 6 for collecting coarse
material which is separated out and falls toward the
bottom.

The material to be classified is fed in by a metering
device through the duct 15. The connecting piece 16
and the outer chamber 17 of the tube 13 serve for the
admission of scavenging air into the gap between the
classifier wheel 8 and the flange 18 of tube 13. Upper
portion 2 and lower portion 3 are screwed to the mount-
ing plate 19 through which the air classifier 1 can be
secured to a frame, trestle or other similar member.

Now referring to FIG. 2 the classifier wheel 8 is
shown in greater detail. The wheel includes disc 20
which supports the classifier hub. Also included is
shroud disc 21. The axial distance between the two discs
1s determined by distance bolts 24 held by screws 22, 23.
The discs mount sintered corundum blades 25. The ends
of the blades 25 fit in annular recesses in the two discs.
The blades are mounted so they have some axial play in
the recesses. Rings 26 made of rubbery elastic, wear
resistant material are fitted into the recesses. Rings 26
have slots formed in their outer periphery. The slots
receive and secure blades 25 in position and brace them
radially against the circular disc 20 and shroud disc 21.

For protection against wear, the distance bolts 24 are
surrounded by sleeves 27 made of sintered corundum
which, like blades 2§, have axial play. The sleeves 27
rest their ends in suitable recesses in rings 26. All the
surfaces of the circular disc 20 and the shroud disc 21
which come into contact with the material to be classi-
fied are coated with a wear resistant ceramic material.
'The diaphragmatically designed discharge port 28 in
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the shroud disc 21 has a diameter which amounts to
only about forty percent of the diameter determined by
the outer edge of blades 25, which are arranged in a
crown. To protect the screws 22, a ring 29 made of the
same material as the rings 26 is set into the circular disc
20.

We claim:

1. A rotating wheel for an air classifier through which
air carried particles flow from outside said wheel to
inside said wheel, comprising:

(a) a plurality of blades made entirely of wear resis-
tant ceramic in a crown arrangement running par-
allel to the axis of rotation of said wheel; |

(b) a first disc at a first end of said blades carrying a
hub for the classifier wheel;

(c) a second disc defining a central opening for use as
an annular shroud disc located at a second end of
said blades;

(d) distance bolts positioned between said first and
second discs in order to maintain said first and
second discs at a predetermined distance of separa-
tion;

(e) recesses defined by said first and second shroud
disc for receiving and holding opposite ends of said
blades without exertion of substantial axial forces
on the blades, axial play between said blades and
said discs being provided; and

(f) rubbery-elastic, wear resistant inserts disposed in
said recesses to radially support said blades be-
tween said first and second disc.

2. The air classifier wheel according to claim 1

wherein:

(a) the wear resistant ceramic material is sintered
corundum.

3. The air classifier wheel according to claim 1

wherein:

(a) said inserts are formed of a wear-resistant polyure-
thane.

4. The air classifier wheel according to claim 1

wherein:

(a) sleeves made of wear resistant material surround
said distance bolis; and

(b) said sleeves are mounted on said distance bolts
between said first and second discs with axial play
between said sleeves and said discs.

5. The air classifier wheel according to claim 1

wherein: |

(a) a wear-resistant covering is disposed on the sur-
faces of the first and second discs which are ex-
posed to the material being classified.

6. The air classifier wheel according to claim 1

wherelin:

(a) said central opening in said second disc is a central
exit opening and the diameter of said exit opening is
40% of the diameter of the classifier wheel as mea-
sured to the outer edge of the blades.

7. In a classifier wheel for a particle classifier com-
prising a first disc for holding a classifier wheel hub, a
second disc which is annular to provide an exit opening
for the removal of carrying air and entrained particles,
a plurality of distance bolts for maintaining a predeter-
mined distance between said first and second discs, and
a plurahty of blades positioned between and spaced
about the circumference of said first and second disc,
the improvement wherein:

(a) said blades are made of wear resistant material;

(b) said first and second discs define annular grooves
for receiving the ends of said blades;
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(c) said blades are mounted between said first and
second discs to provide axial play between said
blades and said discs; and

(d) rubbery-elastic inserts having radial slots are pro-
vided in said grooves to bias said blades axially in
sald grooves and thereby secure the blades in posi-
tion.

8. The improved classifier wheel of claim 7 wherein:

(a) said blades are made of sintered corundum.

9. The improved classifier wheel of claim 7 wherein:
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(a) said distance bolts are disposed within protective
sleeves of wear resistant material: and,

(b) said sleeves are of such a length to be provided
with some axial play when positioned on said dis-
tance bolts.

10. The improved classifier wheel of claim 7 wherein:

(a) said first and second discs have surfaces which are
exposed to the particles being classified and said

surfaces are coated with sintered corundum.
- * - * *x
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